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Table 1 Chemical composition of quinoa and
wheat starches

Chemical

oy Wheat Quinoa
compositions
Fat(%) 1.55+0.16° 2.00 +0.04°
Ash(%) 1.14+0.04° 1.50 £ 0.03°
Moisture(%) ~ 12.40 £0.1° 11.86+0.11°
Protein(%)  0.67 +0.06° 1.06 + 0.04°

Mean of three replications =+ standard deviation.
The values followed by different small letters in the
same column are statistically different (P < 0.05)
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Table2 Amylose content of quinoa and wheat
starches
Wheat Quinoa

Amylose(%)  19.57+£0.66°  9.19+0.83°

Mean of three replications =+ standard deviation.
The values followed by different small letters in the
same column are statistically different (P < 0.05)
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1. Texture Profile Analysis
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Fig 1 SEM images of quinoa starch(A)and wheat starch(B)
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Table 3 Swelling power, Solubility, Water and Oil absoption

Wheat Quinoa
Swelling power(%) 8.25+0.33° 9.35+0.4°
Solubility(%) 129+0.5 14.19 +0.2°
Water absorption (g water/g sample) 6.14 +£0.04° 6.67+0.07"
Oil absorption(g water/g sample) 11.93 £0.05 11.93 £0.05°

Mean of three replications + standard deviation. The values followed by different small letters in the same
column are statistically different (P < 0.05)
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Table 4 Crystallinity of quinoa and wheat starches

Wheat

Quinoa

Crystallinity(%)

35.65+ 0.78°

39.90 £ 0.99°

Mean of three replications + standard deviation. The values followed by different small letters in the same
column are statistically different (P < 0.05)
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Fig 2 X-ray diffraction patterns
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Table 5 Thermal properties of quinoa and wheat starches

Quinoa
Enthalpy 9.47 +0.09" 10.31 £+ 0.65%
Tp (°C) 61.80 + 0.85" 66.45+0.21°
To (°C) 56.10 + 0.57° 60.85 + 0.35"
Tc (°C) 67.69 + 0.33° 66.43 + 0.06"
Retrogradation 15.38 £ 0.54* 5.43+0.43°

Mean of three replications + standard deviation. The values followed by different small letters in the same
column are statistically different (P < 0.05).
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Table 6 Pasting properties of quinoa and wheat starches

Wheat Quinoa
Pasting temperature(” c) 62.50 +0.71* 66.10 +0.41°
Peak viscosity (cp) 4514.50 £ 23.33° 2644.00 £ 48.08"
Final viscosity(cp) 5170.50 £ 101.12° 3207.10 £ 0.41°
Break down(cp) 2034.50 +29.71° 521.95+£29.20°
Set back(cp) 943.00 £21.21° 700.50 £2.12°

Mean of three replications + standard deviation. The values followed by different small letters in the same
column are statistically different (P < 0.05).
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Table 7 Textural properties of quinoa and wheat starches

Wheat Quinoa
Hardness(N) 86.93 +3.80" 40.25 +0.90°
Cohesiveness 0.93 +£0.02° 0.94 +0.03"
Springiness 0.98 +0.00" 0.97+0.01°
Gumminess 84.87+1.28" 38.01 +2.18°
Chewiness 81.01 £2.04" 38.55+3.35°

Mean of three replications + standard deviation. The values followed by different small letters in the same
column are statistically different (P < 0.05)
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Starch is one of the important plant storage carbohydrates that has many
applications as a raw material in different industries especially the food
industry. In this study physicochemical properties of starches extracted
from quinoa TTKK and wheat, Pishgam were investigated. Percentage of
amylose, X-ray diffraction, swelling power, solubility, water, and oil
absorptions, and thermal, pasting, and textural properties were measured.
SEM images illustrated that wheat starch granules size were about 8-10 um
and quinoa starch granules size were about 2-5 um. Results showed that the
percentage of quinoa starch amylose (9.19 + 0.83) was lower than wheat
starch (19.57 + 0.66) but crystallinity percentage was higher in quinoa
starch(p<0.05). As well as water absorption. Regarding thermal properties,
all the parameters were higher than wheat starch. Measurement of starch
pasting properties demonstrated that quinoa starch had higher pasting
temperature and lower peak, final, break down, and set back
viscosity(p<0.05). Studies on textural properties showed that hardness,
gumminess, and springiness were significantly lower in quinoa starch
compared to wheat starch. Therefore, unique starch properties of quinoa
make it possible to use it in various bakery products which a lot of
mechanical forces are applied to produce. as well as frozen products .
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